Based on the current serious inflation problem at home and abroad, this thesis uses the data of broad money supply and monthly price during 1998 to 2008 and makes an empirical study on Chinese inflation time lag. Through the estimation of the Polynomial Distributed Lags Model, the author concludes that: money supply's change has significant time lag effect on price's change, and the lag time is about half a year; the effect is durative and the time is around 5 quarters; the impact of the time lag effect increases at first and then decreases, and its structure is Λ .
The Proposing of the Question
In the first half of this year, Chinese domestic prices of goods rose continuously, and the problem of currency inflation has become very prominent in society. Therefore, the goal of preventing the economy from being overheating and the rising prices from developing to inflation has been put forward by government in March. Moreover, controlling the growth rate of inflation at around 4.8 percent has also been taken as the first task of the government. Here, we could know how serious the impact of inflation has been. At almost the same time, the phenomenon of inflation occurred in other countries were also serious which even brought riots. All of these show that the current inflation has become a common problem in the world.
There are kinds of reasons to breed inflation. On one hand, the expansion of social demand and the shrink of supply could raise the price level; on the other hand, the increase of money and government expenditure, as well as the move downwards of the demand's curve could also cause inflation. Nowadays, more economists believe that the growing supply of money is the main reason of inflation. However, the increasing in money supply will not cause price to rise immediately because of time lag aroused by velocity of money circulation and other factors. As a stock variable, the incessant accumulation of intensifies the risk of inflation. But how long it will be manifest in the form of inflation due to the time lag of money supply? That is the focus of research to this thesis.
Literature Review
According to Fisher's Formula, we how MV = PQ. Here M represents that the average number of currency in circulation during a certain period; V represents the velocity of money circulation; P represents the price index of goods and services and Q represents transaction volume of goods and services. Fisher recognized that V and Q are invariable because V is decided by social system and custom and Q is stable under the condition of sufficient employment. Therefore, to some extent, the formula means the Quantity Theory of Money. In addition, the theory provides an interpretation that the change of price level only comes from money quantity. That is to say, P changes at the same ratio as M. But in reality, monetary policy has time lag effect which refers to the time between adjusting monetary policy and the occurring of its impact on economy when the economic situation changes. It is mainly composed of internal time lag and external time lag. The former refers to the interval from the need to take measures to correct economic changes to the central bank starts to take monetary policy tools, and the latter means the interval from the starting to the monetary policy tools impact on the object of it. In this thesis, it focuses on the external time lag.
Western scholars studied the time lag of monetary policy long time ago. After studying the relationship between money supply and price, Hume concluded that the quantity of money, whether it goes up or down, could not lead to the changes of price immediately. There was always an intermission before the old situation adjusting to a new one. Keynes studied the factors restricting the role of monetary policy in the process of time lag effect, and focused his research on the transmission mechanism of money. In he view, the transmission process of monetary policy was indirect and fiscal policy was direct. Therefore, the effectiveness of monetary policy was slow and it needed at least one year to demonstrate its role. Because of the "stagflation" problem occurred in the early 1970s, some western scholars paid attention to the interval of money supply's change started to affect economy. Here Friedman was the most successful. After a large number of empirical studies, he found that it needed approximately 6 -9 months from the changes of monetary supply to the changes of nominal national income and output, and it also needed approximately 6 -9 months from the changes of nominal national income and output to the changes of price. So the time lag is about one or one and a half years from the changes of monetary supply to the changes of price.
In recent years, the time lag effect of Chinese monetary policy has been causing concern of economists and they have achieved gratifying results. Chaoyu Zheng (1994) recognized that the external time lag was surely more than a quarter. DaShu Wang (1995) viewed that the external effect of monetary policy would show out until a few months or even ten months after it was implemented. XianBing Zheng (1995) showed his studies that Chinese economic output time lag was about 5 quarters, and the price's was about 4 -5 months. Whether monetary policy was tightening or expansion, the price time lag was shorter than the output's. YuanXun Mai, YeTian (2004) made use of VAR model and Variance Decomposition to study the time lag of Chinese monetary policy, and concluded that the time lag is 6 months, whether it was output or price's. He also concluded that the time lag was longer than the output's and that different money supply lead to different time lag. Gang Dong (2008) used VAR models and Impulse Response Function and quarterly data from 1996 to 2006, and concluded that the time lag caused by rate was 3 quarters and money supply was 2 quarters. He also got the result that the monetary policy time lag existed in both national output and price level. Combined with these previous researches, this thesis will explore this question by mainly using Polynomial Distributed Lags Model.
Model Specifications
This thesis is a study on the time lag of inflation, so the Polynomial Distributed Lags Model is a better choice. This model describe how the past lag variables impact on the current variables, and it can contact the different stages of economic phenomenon to each other and turn the static analysis of the economic activity into dynamic analysis which can explain the real economy better. The general form of the model is as following: Y t = α+β 0 X t +β 1 X t-1 +β 2 X t-2 +…+β s X t-s +υ t Here, s stands for the length of the time lag, β 0 stands for the spot multiplier which means that the impact of a unit change of current X on Y; β i (i = 1,2, ..., s) stands for the delay multiplier, which means that the impact of a unit change of past X on Y. To the selection of variable, the author collects the data of national broad money supply (M 2 ) and monthly goods price during 1998 to 2008. The author makes M 2zt, the monthly growth of M 2, as explanatory variables. And the author makes the consumer price index CPI t as explained variable. Put the two variables into the general model, we can get this: CPI t = α+β 0 M 2zt +β 1 M 2zt-1 +β 2 M 2zt-2 +…+β s M 2zt-s +υ t
Model Estimation
Before estimate the above-mentioned model, we should estimate this model:
The result is as following:
Of course, from the above result, we can see that the R 2 of regression equation is not large and DW value is low. That means there are other factors that affect price changes except for money supply; at the same time, too many lag variables may cause Multi -Linear problem. But if we only focus on the analysis of the time lag of money supply' change to price's, the above result is enough. We can change the model if we want to improve the forecast accuracy of it.
Conclusion
Through all these analysis, we can make such a conclusion: money supply's change has significant time lag effect on price's change, and the lag time is about half a year; the effect is durative and the time is around 5 quarters; the impact of the time lag effect increases at first and then decreases, and its structure is Λ . DaShu Wang, J. (1995 From the regression result, the t statistic of M 2zt is not significant, which indicates the current money supply's change has not obvious impact on current level of price. In order to analyze the time lag of money supply's change to goods price, we estimate 3 months-lag of the model, the result is as following: From the regression result, the lag factor of M 2zt increases gradually, which shows that the impact of current money supply's change on price level will emerge gradually after a period of time. However, the t statistics of the lag factors is not significant, so we can not judge how long the time lag is. Therefore, we have to estimate 6 months-lag of the model, the result is as following: Table 3 shows that the t statistics from M 2zt to M 2zt-5 are not significant but M 2zt-6 is significant under the 5% significance level. That is to say, the impact of current money supply's change on price level will emerge in the sixth month clearly. In order to study how long the time lag will be, we estimate 6 months-lag of the model, 9 months-lag, 12 months-lag, 15 months-lag, 18 months-lag, 21 months-lag and 24 months-lag step by step, and finally we find that the t statistics of lag factors from 22 st month start to become insignificant. To the regression coefficient, the change of money supply begins to impact goods price obviously from sixth month and it comes to a head until the 21 st month, then it declines gradually. The result is showed in Table 4 . 
